Effect of absorption of D-glucose and water on paracellular transport in rat duodenum-jejunum.
Paracellular transport is thought to be a major absorptive pathway for small nutrient molecules. The authors used in vivo in situ perfusion of rat duodenum-proximal jejunum to examine paracellular transport using lactulose as a probe. They perfused solutions with a constant lactulose concentration but varied initial D-glucose concentration (range 12-176 mM) to open paracellular pathways and to increase water absorption, thereby optimizing potential for paracellular transport of lactulose and other solutes in its molecular weight range. All solutions contained sodium chloride to approach isotonicity. Water absorption was measured as the difference in weight of solution perfused and sample collected. Absorption of D-glucose increased with mean luminal D-glucose concentration, and water absorption more than doubled (from 0.12 +/- 0.03 to 0.26 +/- 0.05 mL/min per g dry wt of segment) as mean luminal glucose concentration was increased from 10 to 80 mM. Lactulose absorption was at the threshold of detection and did not correlate with D-glucose or water absorption. Expressed as percent per segment, D-glucose absorption ranged from 29-50%, and the lactulose absorption rate was 4-5%. The fraction of D-glucose absorption that could be attributed to lactulose absorptive pathways was 12% at the highest rate of water absorption. In conclusion, based on lactulose as a probe, under conditions of opening tight junctions by D-glucose, the paracellular component of D-glucose absorption was of the order of 1/10 of total D-glucose absorption (ie, not a major absorptive pathway.